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Abstract

The e-business literature suggests organizatiamsigaificantly benefit from the adoption of
information technologies. However, such benefitghini the health sector are severely
hampered by numerous complexities and inconsisgtendihis study of 108 New Zealand
General Practices found IT inconsistencies wereatiagy related to e-business activity
(receiving) but held no effect on e-business agtiysending). Further, we tested for the
moderating effects of practice size (based on nurnb@atients), and found this to have a
significant effect. Large practices were able toffdyu the negative influence of IT
inconsistencies on e-business activity (receivinghile smaller practices were severely
hampered by IT inconsistencies. The implicationsefusinesses within the health sector are
discussed.
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INTRODUCTION

It is critical that information technology (IT) isffectively used in order to enhance “the
provision of high-quality care in the increasinglgmplex health care field (Dowd, Gans,
Hammons, & Kralewski, 2005, p.5). Evidence shows tailability of specific IT
applications to be associated with improved quatifycare (Bates & Gawande, 2003;
Johnston, Par, & Walker, 2004), increased patiafetg (Gaba, 2000), and direct benefits to
the financial situation of healthcare providers é68hHough, & Lin, 2005). Despite these
benefits, the adoption of IT in the health secagslbehind other industries by as much as 10
to 15 years (Goldschmidt, 2005) due to a serieissafes surrounding the complex needs of
health care providers and the associated costs.

Information is undoubtedly a valuable intangiblsets(Sampler, 1998) in the health
sector that is regularly exchanged across a widgeraof health care providers including
primary medical practitioners, specialist physisianlaboratories, radiology clinics,
pharmacies and hospitals (Chen, Hough, & Lin, 20D®spite the importance and regularity
of information exchange between these providemy tturrently operate numerous, often
disparate IT and non-IT systems that range fronreshalectronic patient management
systems to facsimiles, telephone, electronic amstgbanail (Ginneken, 2002). Within this
group, primary medical practitioners, who are taflic responsible for the long term care of
patients (Brailer, 2005), occupy a pivotal positsending and receiving data. Given the key
role these providers play and the presence of mumsdnealth IT related problems, this paper
investigates the specific nature of IT exchangebleras experienced by primary medical
practices and whether some practitioners are niloely Ito over come these problems when
compared with others.
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PAPER OBJECTIVES

The objectives of this paper centre on the needetelop a better understanding of the IT
related inconsistencies and problems experiencattibyvary medical practices and how they
relate to the ability of these practices to send @teive data electronically. However, the
relationship between IT inconsistencies and thétwlaf these practices to send and receive
data electronically should not be examined in isoha as strong IT inconsistencies alone
may not necessarily predict a reduced ability twdsend receive electronic data.

This paper examines how the sizes of medical mpexticombine with IT
inconsistencies in the health care sector to infteethe ability of these practices to send and
receive data electronically. The IT health literathas identified numerous problems relating
to the adoption of computer related technologiesi(®, 2005; Grimson & Hasselbring,
2000). Burstin, Cain, Chockely, Lee, and Young @0Bave addressed some IT adoption
issues in private practice, however, to our knogtedhere has been little no empirical
investigation into the direct relationship betwednproblems and inconsistencies in the
health sector and how they impact on the abilityprfnary medical practitioners to send and
receive data electronically. Nor, does it appeat there has been any prior research into the
impact of practice size on their ability to overaiT inconsistencies in their sending and
receipt of electronic data.

IT INCONSISTENCIES
One stream of IT health literature has focused dentifying a general set of problems
associated with the adoption of IT across the hesdttor, including the policy, operational,
and security issues involved in balancing impropatient care with costs (Ginneden, 2002:
Grimson, Grimson, & Hasselbring 2000; Pringle, 200@other group of researchers have
investigated the problems associated with particllasystems (Dowd, Gans, Hammons,
Kralewski, 2005; Johnston, Par & Walker, 2004) semugroups (Burstin, Cain, Chockley,
Lee & Young, 2005; Wainwright & Waring, 2000).

Drawing from the IT health literature we concepizlprimary medical practitioner
IT inconsistencies to be those key problems aswatiaith sending and receiving patient
related data. Included in this conceptualizationhis assumption that all primary practices
possess and use basic computer related technolmgiebave installed an electronic patient
management system. We focus on the developmeiuofiT inconsistencies that include IT
uptake inconsistencies, computer programme incahbiliigt data standardization
inconsistencies and speed of IT implementation lbyeghnment health providers. The
following section provides a more detailed discoisif each IT inconsistency.

IT Uptake I nconsistencies
At the heart of the adoption of IT in health cesehe Electronic Health Care Record (EHCR)
where patient medical data is recorded. Data isirial this system is maintained and then
made available to those health providers who requiThis system does, however “presents
obvious integration challenges” (Grimson & Hasselipr 2000, p.50). The building of an
integrated IT health system needs to take into wucdhe highly heterogeneous and
distributed nature of IT currently used in the tieaector where each provider operates by
different clinical guidelines, protocols and incdifferent associated costs.

There have been various IT adoption pathways falhwnot only by each health
provider group, but also often within each grouphid/ over 90% of primary medical
practices now have computer based billing and meit health records, many other tasks are
still completed manually by some practices, suctviding prescriptions (Grimson, Grimson,
& Hasselbring, 2000). Also, paper files are typicddept for example, for the receipt of
patient communication from specialist referrals.adsonsequence, there is often considerable
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variation in the use of manual and computerized haeisms (Dowd, Gans, Hammons, &
Kralewski, 2005). A further challenge arises frame fperceived negative network effect for
early health IT adopters. Commonly referred tohedMetcalfe Effect the value of connecting

to an electronic infrastructure is seen to be prid@aal to the number of other connected and
functioning users at the time (Metcalfe, 1995).sThifect has somewhat been reduced for
primary medical practices as many geographicatigelpractices now use the same IT patient
management systems. Furthermore, the strategie @yvmany practices to adopt a team,
rather than an individual approach to patient d¢ee led to practices becoming even more
aware of the value of exchanging data electronjicgrimson, Grimson, & Hasselbring,
2000).

Computer Programme | ncompatibility
It is increasingly recognized that the more conip@tcomputer programmes there are in the
health care sector (Ministry of Health, 2005), tireater the interoperability and access to
data. Further, there becomes less likelihood oftinegre provider error, by making decisions
based on incomplete information (Pendery, 1998)héalth care becomes more specialized
and more data becomes available, the issues irtvalvethe compatibility of computer
programmes become even more complex. When thggegamme compatibility, primary
medical practitioners, for example, can advise sphal if a patient has had a prior test,
which reduces both the potential stress and tineatspy a patient as well as laboratory cost
savings if the test were to be rerun (Brailer, 20@onversely, if medical practices were to
electronically receive hospital outpatient data tivould enhance their development of post-
hospital patient care programmes.

Despite recent research showing that improved Mpatibility in the United States
health sector could create savings of as much & US8illion per annum, currently there is
still much IT incompatibility between health proeid (Brailer, 2005). Problems are
exacerbated by the often very different IT needpmividers. For example, primary care
practices require systems to manage several hupdtezhts, compared to large hospitals that
serve several thousand patients, whereas speghiisicians are likely to have considerably
less patients at any one time. Also, the compuperce required to send data varies
considerably, where sending X-ray electronically tzke up much space, compared with that
required to send a pharmacy script (Grimson, Grims® Hasselbring, 2000). Primary
medical practitioners are therefore, still requitecexchange data across a range of mediums
from electronic programmes, to facsimile, or postelil, due to the data systems of their
receiving providers. This situation can result glays in receiving data where a patient’s
condition has changed and decisions are basedstmibal data (Pringle, 2003).

Data Standardization I nconsistencies
A key driver to standardize health sector data fr@m the pressure to ensure patient care
is delivered based on best-practice evidence basedicine, whereby best-practice is
progressively being encoded in protocols, clingaildelines and especially in the electronic
transfer of data (Grimson & Hasselbring, 2000) hAligh a core set of data standards is often
recognized and already integrated across manyhhpadiiders systems, these standards are
not regularly implemented between providers whohwtis exchange data. Data exchange,
especially in electronic format, also requires thmdling of several sets of standards. For
example, when a medical practice electronicallydsemscript to a pharmacy this requires the
packaging of demographic, clinical and patient déiamond, Halamka, Overhage,
Ricciardi, Rishel, & Shirky, 2005).

A number of medical practices already have sharetbpols and electronic links with
laboratory and radiology services, allowing theeipt of results directly to their computer
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system. However, the problems in securing stangeddilinks between primary and
secondary care organizations have been describdédrraglable (Wainwright & Waring,
2000), where for example, in England some hospdtillsuse InternationaClassification of
Diseases (ICD) codes, while primary practices usad®&linical Terms (Pringle, 2003).
When developing health data standards, Ginnekef2{2@rew attention to the value of
building protocols for the routine exchange of peceable data that include fixed forms,
predefined items and layout, such as those usechiild health centers or laboratories.
However, flexibility should be practiced in someuations, for example data drawn from
broad specialties such as internal medicine orgbeds should have less rigid protocols
applied. Overall, Grimson, Grimson, and Hasselbr{@900) argued that a lack of standards
and/or the slow adoption of standards still stamdhie way of gaining efficiencies in the
electronic transfer of data between primary prastignd other providers.

Speed of I T implementation By Government Health Providers
The pace at which government based health provglens as publicly funded hospital boards
contribute towards the development of integrategttebnic health management systems
commonly appears to be frustratingly slow. This pames with the more rapid adoption of
electronic patient management systems by numerotigatep medical practitioners
(Goldschmidt, 2005). Reasons for this apparent lafckpeed of adoption by government
based health organizations are numerous. For exaringly are required to either adhere to or
integrate, a complex range of government policbgatives, and operational issues, whereby
agreements are reached over the nature, conterdemuulity of these systems, all of which
have associated costs and financial constraintsnfwight & Waring, 2000). Hence while
the demand from an expectant and well-informed ipdbt an improved health care service
grows, which includes the improved integration efalh IT, “the ability of the state and
health care organizations to meet this demanddeming all the time” (Grimson, Grimson, &
Hasselbring, 2000, p.51).

Our outcomes for the present study reflect a comapproach to e-business activity,
that firms sending and receiving data are bothirdisnd different aspects. We suggest that
the four aspects noted above will combine to craateverall measure of IT inconsistencies,
which will be negatively related to e-business \amti This leads to our first set of
Hypotheses.

Hypothesis 1: Higher IT inconsistencies will be associated with lower e-business activity
(sending).

Hypothesis 2: Higher IT inconsistencies will be associated with lower e-business activity
(receiving).

THE ROLE OF PRACTICE SIZE

It has been suggested that the benefits of andi#esymay be more effective for larger firms
(Kim & Mahoney, 2006). Typically, larger firms inggnent more in IT assets (Brynjolfsson,
Malone, Gurbaxani, & Kambil, 1994), and we sugg#ss will be similar in medical
practices. Further, larger practices may have Sogmt advantages in the marketplace over
small practices (Ebben & Johnson, 2005), with Bowed Wiersema (2005) asserting larger
firms have scale economies and market power. It suggested that small medical
practices face many obstacles relating to e-busiaesvity (Baron, Fabens, Schiffman, &
Wolf, 2005), and as such, there is interest in mogdical practices can manage e-business
(e.g. Lee, Cain, Young, Chockley, & Burstin, 200&]ler, Sim, & Newman, 2003). Larger
practices may also undertake development on arlaage (Macher & Boerner, 2006), for
example, updating all patient records to an eleatrdatabase, which smaller practices may
not be able to financially afford. The present gtadplores the interacting effects of practice
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size on the relationships between IT inconsistenaied E-Business activity, suggesting that
larger practices may have the capacity to overigdaes and keep activity levels high even
when IT inconsistencies increase.

Larger practices may also enjoy additional beneétsting to increased visibility and
prestige, and the capacity to endure environmesftatks (e.g., Hannan & Freeman, 1984).
Consequently, Mishina, Pollock, and Porac, (20GY)ggested that larger firm size is
desirable. Further, larger medical practices masehmore formal and advanced systems than
smaller firms (Busenitz & Barney, 1997), which makbem more equipped to plan and
implement technology, allowing for increased e#fiaiy (Ebben & Johnson, 2005). Overall,
smaller practices lack the financial resources rigage in large fixed-asset investments
(Jarillo, 1989) such as IT systems, and this isortgmt, because IT has been asserted as being
important for optimising performance (Ebben & Jams2005). We suggest larger practices
will be able to continue to engage in e-businedwiiceven when they face additional IT
inconsistencies, due to having superior systenesatgr experience, and systems to developed
to withstand inconsistencies in the managementlmistness within the health system. This
leads to our last set of Hypotheses.

Hypothesis 3. Practice size will interact with IT inconsistencies and e-business activity
(sending), with larger practices being more able to buffer the negative influence of IT
inconsistencies on e-business activity (sending).

Hypothesis 4. Practice size will interact with IT inconsistencies and e-business activity
(receiving), with larger practices being more able to buffer the negative influence of IT
inconsistencies on e-business activity (receiving).

METHOD

Sample and Procedures

Data were collected from a mail survey to GPs il pBactices in New Zealand. GPs were
surveyed regarding their practice’s IT activitiser{ding and receiving), as well as IT issues
and practice characteristics (e.g. number of GBmber of patients etc.). All letters were
specifically addressed to the lead GP in each ipgmdDf the 250 surveys sent, 108 surveys
were returned for a response rate of 43.2%. GPg&asloin practices employing on average
4.5 nurses, 4.7 administrators, with 5.1 GPs, &8t@ens, and 6751 patients.

Measures

E-business activity was measured using 10-itematedefor this study, based on the e-
business activity literature, including sending aeckiving. Iltems were coded (1) = never, (2)
= seldom, (3) = sometimes, (4) = usually, (5) =al& A higher score indicates greater e-
business activity. An exploratory factor analygisr(cipal components, varimax rotation) was
run to explore the nature of the measure. As ergeche factors split into two with both
having eigenvalues greater than one. These wereidh&ss Activity (Sendingp-items,
Cronbach’s alpha of .87 and E-Business Activity ¢&eing), 5-items, Cronbach’s alpha of
.74. IT Inconsistenciesvas measured using 4-items created for this stddswn on the
literature discussed earlier. Iltems were coded-(dgver, (2) = seldom, (3) = sometimes, (4)
= usually, (5) = always. Respondents were askeddicate the frequency with problems in
using computer-based technology. A higher scoreates greater problems. An exploratory
factor analysis (principal components, varimax tiotg was run to explore the nature of the
measure. Overall, the items loaded onto a singl®favith eigenvalues greater than one, and
the measure had an adequate Cronbach’s alpha .oPr&8dtice Sizevas measured by total
number of patients. Practice characteristics weametrolled for, specifically:_number of
screengnumber of computer screens), number of nu¢seal number of nurses), number of
administratorqtotal number of administrators), and number os@Btal number of GPs in
practice).
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RESULTS

IT inconsistencies are not significantly relatecet@usiness Activity (Sending) (3= .0Gon
significant). This fails to support Hypothesis 1. However, Iificonsistencies were
significantly related to E-Business Activity (Redeg) (3= -.44, p< .001), supporting
Hypothesis 2. From Step 2 we can see that IT instergies do not affect E-Business
Activity (Sending) at all (0% variance effect), bdb account for 17% (p< .001) of the
variance for E-Business Activity (Receiving). Whileactice size had a significant interaction
effect on IT inconsistencies and E-Business Agtif@8ending) (3= .20, p< .05), the failure of
the initial direct effect means that Hypothesiss3nbt supported. Practice size did have a
significant interaction effect on IT inconsistersiend E-Business Activity (Receiving) (3=
.16, p< .05), accounting for an additional 2% (A of the variance towards E-Business
Activity (Receiving). To facilitate interpretatioof the significant moderator effects of
practice size on E-Business Activity (Receivingptp of the interactions are presented in
Figure 1. On this Figure, IT inconsistencies lowvd &igh represents points below and above
the mean (M=2.4), and this is the same for the lggdplines for practice size (M=6751),
labeled small sized practice (below the mean) argklsize practice (above the mean).

4.0

Large Sized Practice

3.8 1 —

3.6 A

3.4 A

Small Sized Practice

3.2

E-Business Activity (Receiving)

IT Inconsistencies Low IT Inconsistencies High

Plotting the interaction terms (Figure 2) illusemthat when IT inconsistencies are low, there
is a no difference between responding practicemrding their levels of E-Business Activity
(Receiving). However, when IT inconsistencies iaseeto high, larger sized practices report
only a slight decrease in E-Business Activity (Reiog), while smaller sized practices report
significant reductions in E-Business Activity (Rageg). Overall, this effect supports
Hypothesis 4.

Overall, the regression model for predicting E-Bess Activity (Sending) was not
significant (R = .10, F = 1.376non significant), while the model for predicting E-Business
Activity (Receiving) was significant (R= .31, F = 5.746, p< .001). Finally, we examinkel t
variance inflation factors (VIF) for evidence of Iticollinearity, which occurs at values of
10.0 or higher (Neter, Kutner, Nachtsheim, & WasssT, 1996; Ryan, 1997). All the scores
were well below the suggested scores, with theaot®n effects being less than 1.1. Overall,
the findings indicate no evidence of multicollingarunduly influencing the regression
estimates.
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DISCUSSION

Dowd et al. (2005) asserted that IT was criticathportant for enhancing patient care and
ultimately performance in the complex health sedttmwever, the uptake of IT in health has
been particularly slow when compared with otheustdy sectors, due to the multiple issues,
problems, and inconsistencies associated with tlde wariety of needs of its stakeholders.
The present study explored the influence that Igomsistencies might have on medical
practice e-business activities. These findings etpd our hypothesis that greater IT
inconsistencies negatively influence e-businessviggt although only towards receiving
electronic data and not sending it. Consequently,found medical practices experiencing
greater issues and problems associated with ITudimgy inconsistencies in uptake and
standardization, programme incompatibility and lack speed by government health
providers, were unable to maximize the efficiendyeebusiness regarding receiving data.
However, these inconsistencies did not influencedsg activity, indicating that the issues
mentioned above do not hamper medical practicasaish to send electronic health data.

The other major aspect of the present study waexpéoration of medical practice
size as a potential moderator of the relationsigfwben IT inconsistencies and e-business
activity. We hypothesized that larger sized prasiovould have additional resources to
leverage which would enable them to endure enviemtal shocks (Hannan & Freeman,
1984), such as inconsistencies in the IT envirortmahin the health sector. As expected, we
found larger sized practices were able to buffernbgative influence of IT inconsistencies,
with larger firms being able to maintain a relalweimilar level of e-business activity
(receiving) irrespective of whether IT inconsistiescwere low or high. Further, smaller sized
practices held similar levels of e-business agtiyieceiving) as larger practices until IT
inconsistencies became high. Then, they reportsthmificant drop in e-business activity
(receiving), reducing their level of activity to iveelow that of larger practices. As such, it
appears that larger practices are able to maistaamger levels of e-business activity even
when there are pressing issues relating to upskadardization, incompatibility and speed.
Perhaps their greater financial resources, moreeldped policies, and greater team
opportunity, allow them to navigate the inconsistea of IT far better than their smaller
sized counterparts. We encourage further moderattadies of medical practices to see
whether practice size has a consistent effect dfetbthe worst issues associated with IT in
the health sector.

While numerous problems have been identified dsienting the adoption on IT in
the health sector (Grimson et al. 2000; Dowd et2805), it appears that many IT related
issues may not always adversely affect medicaltipess The lack of affect on e-business
activity (sending) means that practices wishingdaduct their business through the Internet
are not affected by the inconsistencies in theesysHowever, the extent to which medical
practice activities are efficient and constructivean area where further research is required.
For example, if e-business is conducted outwarais fthe practice irrespective of problems
and issues, but e-business traffic entering thetipmis affected by IT inconsistencies, how
do medical practices know they are operating effity? Indeed, they might assume other
practices, specialists, and hospitals are receitheg information adequately, however, the
evidence found here is that this might not be tsec

Overall, we find that the IT environment in the N&ealand health sector does appear
to detrimentally affect the ability of medical ptiaes to operate their IT effectively, although
larger practices are able to buffer and overcome émvironment. The implication for
medical practices looking to add or expand the ofléT is that larger sized practices will
allow for greater e-business activity regardingereéing data even in a poor IT environment,
which might ultimately encourage consolidation aggirsmaller medical practices.
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